Supplementary Table S1
Average seawater chemistry for each tank. Data are presented as mean and standard deviation. Alkalinity and pH were measured, other values were calculated using CO2SYS [38] [39] [40] 
Materials and Methods

Corals and coral growth rates
Colonies of Stylophora pistillata were originally collected from the Gulf of Aqaba Table S1 , details on aquarium setup, pH and alkalinity measurement, and aquarium maintenance are provided in 28 . One aquarium was used per treatment condition, however experiments were repeated at least three times over the course of a year with at least three replicate corals used each time.
Apical growth (extension) was assessed by measuring the increase in height of branch tips attached to glass slides. Branch tips ~1 cm high were attached to glass slides and allowed to recover for at least a week. Calipers were then used to measure the height of the colony, and measurements repeated 2-3 months later. Descriptions of lateral growth measurements are given in 28 . Briefly lateral surface area was measured from photographs at the beginning and end of a 2 month incubation period and the change in slide area covered with tissue calculated.
Tissue imaging
Measurements of pH cf at the growing edge were made on fluid between the calcifying tissue layer (calicoblastic epithelium) of the coral and the glass coverslip adjacent to newly forming crystals using confocal microscopy and the ratiometric pH indicator SNARF. Corals were placed in perfusion chambers, illuminated, and continuously supplied with treatment seawater during pH measurements, details are provided in 28, 35 . A subset of the SNARF measurements was made on the total pH scale by calibrating the electrode used for SNARF calibration with seawater buffers (Tris and AMP 36 ). The offset from NBS to total scale was assumed to remain constant with an average measured offset of 0.08, which was used to shift measurements done on the NBS scale to the total scale.
Boron Isotopes
Measurements of boron isotopes in the deposited skeletal material were carried out after killing the corals. Following the completion of pH cf measurements at the growing edge, corals were allowed to grow for an additional 0.5-2 months, after which they were rinsed with fresh water, bleached (~1% NaOCl), rinsed with deionized water and air dried.
Corals were harvested at three different time points, n=3 for each of 4 CO 2 treatments at each time point, but not all samples could be used for boron measurements. Coverslips were scraped with a razor blade to remove residual detritus and then laterally growing skeleton scraped off and weighed. Apical skeleton was cut using a dental drill with a diamond embedded disk blade (Komet Dental). Apical fragments were sonicated in H 2 O (Milli Q) to remove debris from cutting, then crushed in an agate mortar and pestle.
Samples were rinsed then bleached to remove any residual organic material, dissolved in HNO 3 , boron purified using ion exchange resins, and boron isotopes measured relative to the SRM 951 standard via multicollector inductively coupled plasma mass spectrometry (Neptune ThermoFisher Scientific). All measurements were repeated, and when feasible, multiple boron extractions were carried out on a given sample to check reproducibility.
Measurements of δ 11 B were generally reproducible to within 0.21‰ (average 2 standard error). Calculations of pH based on δ 11 B were made using the measured isotopic composition of seawater from the incubation tanks (40.1± 0.2) following the calculations of 6 with a boron dissociation constant calculated per 37 .
Statistics
The effects of CO 2 treatments on apical growth rates were evaluated using one-way ANOVA. The effects of CO 2 treatments and sampling locations (lateral versus apical) on pH cf estimated from boron isotopes were evaluated with ANOVA (Table S2) blocked by the date samples were harvested using the SAS 7.2 software package. ANOVA residuals were plotted against predicted values, measured values, and on normal probability plots to assess violations of ANOVA assumptions. Linear regression was performed using
Matlab to compare seawater pH with estimates of internal pH and δ 11 B. Different
